UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

2
%2 m‘é@e 77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

MEMORANDUM

DATE: February 10, 2005

SUBJECT: Elisworth Industrial Park (05B52A) - Screening Vapor Intrusion
Analysis (1* iteration)

/
FROM: Ross del Rosario, RPM k EPA Region 5 Records Ctr.

IR

TO: Addressees 268608

Following our February 1, 2005 meeting regarding Ellsworth Industrial Park, | instructed
one of our in-house risk assessors, Arunas Draugelis, to conduct a screening analysis
on vapor intrusion (VI) at downgradient residential areas of the site. The analysis, in
Excel spreadsheet, used the latest Johnson & Ettinger (J & E) Vapor Intrusion Model
for groundwater (Version 3.1, February 2004). Three (3) contaminants of concern were
evaluated: 1) Trichlorethene (TCE) 2) Perchloroethene (PCE) and 3) 1,1,1
Trichloroethane (1,1,1 TCA). The results of the analysis, based on the highest values
observed for these contaminants, are as follows:

1. Potential incremental risk from V) to indoor air associated with TCE was
7.8 x 10°%;
2. The corresponding value for PCE was 5.2 x 107; and

3. For 1,1,1 TCA, no risk value was given by the analysis. The IRIS
database designated this compound as a non-carcinogen (although the
drinking water tables rated this compound as a “possible human
carcinogen”). A hazard index (HI) of 4.9 x 10”° was caiculated,
significantly less than the value of 1 that we use for reference.

Conclusion: Based on the results above, the potential incremental cancer risks
associated with TCE and PCE in the groundwater below the homes is expected to be
negligible. For reference, the draft vapor intrusion guidance (2002) recommended
using 1 x 10 as the basis for taking follow-up action on VI. Consequently, further
action on VI is not warranted at this point. Further VI investigation is already planned
as part of the future groundwater operable unit at the site. Similarly, in 2002, IEPA
concluded (through its contractor, Parsons) that VI risks for the neighboring Lockformer
site in Lisle, fllinois were negligible (see attached).

Qualifier(s): The data used in the calculation is rather limited and the site geology is
not fully defined. A default value was used in cases where such site-specific data (e.g.,
Recycled/Recyclable « Recycled Paper (20° Postconsumer)



porosity, temperature, etc.) was not available. While the use of default values is
aliowed in the analysis, using site-specific data is preferable.

Data Input: The following assumptions were made in the analysis:

1.

The analysis used the highest concentration found for each of the above
contaminants at the residential wells sampled in 2001-2002 — 14 ug/| for
PCE, 16.6 ug/l for TCE, and 6.3 ug/l for TCA. (Note: The specific
identities and addresses of these homes are still considered
confidential and should be handled accordingly);

Data from the southernmost monitoring well network at the industrial park
(BD-16D through BD-18D), located just north of the downgradient homes,
indicated relatively similar concentrations for TCE, PCE, and 1,1,1 TCA
(see attached). Using these values, incremental cancer risks from VI for
TCE and PCE were calculated to be 7.2 x 10 and 1.2 x 10”®, respectively
(see attached). These figures compare favorably with the calculations
made for the residential wells using the highest concentrations found for
these contaminants;

A depth to water value of 100 feet was used after averaging the actual
values found in previous surveys (see attached). It is noted that, while
there may be shallower aquifers present in the residential area, the
presence of the thick clay layer and relatively low levels of TCE and PCE
would be unlikely to change the conclusion reached above;

The analysis took into account a 50-60 feet-thick clay layer overlying the
water table in the residential area. This information was taken from
drilling/boring log data available to this office. For the industrial park,
boring logs from the monitoring welis described a 25-35 foot clay layer
overlying a 10-foot sand and gravel layer; and

The analysis assumed that a silty clay layer lay directly above the
residential wells, with a corresponding porosity value (0.43). |f the actual
stratigraphy is different, the porosity would also change and could affect
the results numerically. As with ltem #3 above, the authors of this
analysis don't believe such a change will fundamentally alter the
conclusion.

If there are any questions related to this matter, please contact me at (312) 886-6195.

Attachments

Addressees: Rick Karl

Wendy Carney

Jim Mayka

Rosita Clarke-Moreno
Tom Krueger

Fred Nika, IEPA
Arunas Draugelis
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REPLY TO THE ATTENTION OF
MEMORANDUM
DATE: February 10, 2005
SUBJECT: Screening Vapor Intrusion Analysis — Ellsworth Industrial Park, Downers Grove, IL
(Site ID B52A)
N
FROM: Arunas K. Draugelis, Toxicologist t\\(\w
TO: Ross del Rosario, RPM

As per you Memorandum of February 2, 2005, and February 10, 2005, I used the information and data
supplied to screen the effects from TCE, PCE and 1,1,1. TCA for vapor intrusion into residential homes. |
used the Johnson and Ettinger (J&E) Vapor Intrusion Model, Ground Water-Advanced Version 3.1; 02/04
and have attached the Data Entry Sheets and Results Sheets for TCE, PCE and 1,1,1-TCA.

The results seem to indicate that the incremental risk from these chemicals through the vapor intrusion
pathway would be negligible and would not warrant any action from this pathway.

Recycled/Recyclable - Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)




GW-ADV

Version 3.1; 02/04

Reset to

Defaults

¥

¥

¥

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" in "YES" box)

A=\

es [ ]
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter *X" in “YES® box and initial groundwater conc below)
ENTER ENTER
Initial
Chemical groundwater
CAS No conc ,
{numbers only, Cw
no dashes) (/L) Chemical
[ 7016 [ vesEx01 | [ Trichloroethylene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Dapth Totals must add up to value of Lyy {cell G28) Sall
Average below grade Thickness Thicknass stratum A User-defined
soil/ to bottom Depth Thickness of sail of s0il Sail SCS stratum A
groundwater of enclosed below grade of soif stratum B, stratum C, stratum SCs soll type soll vapor
lomp‘erature, space lloor, to water table, | stratum A, (Enter value or 0) (Enter value or 0) directly above soll type {used to estimate OR permeability,
Te L Lt ha hy he waler table, directly above soil vapor K
(°C) {cm) (cm) (cm) (cm) (cm) Enter A B, or C) water table mrrnoablllm St:m:z
L 10 =) | 3200 20 | 1500 | 1500 C | sc ] [ 100E-08
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum 8 Stratum B Stratum 8 Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soll dry soil total  soil water-fillec SCs soll dry soil total soil water-fllled SCS soll dry soll total soll water-filled
soil type bulk denstty, porosity, porasity, soil type bulk density, porosity, porosity, soll type bulk density, porastty, porosity,
ot n? 0,2 e B a® i oC R
(grem?) {unitess) __(emPem)  \_CEEE (grem) (unitiass) {emem?) moe (glom) (unitiess) ___(cmem?)
{ | 150 ] o043, ] ow | 15 ] 043 T o215 ] [ 15 T o0& | owr |}
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enciosed Average vapor
space Sail-bldg space space Enclosed Floor-wall Indoor flow rate into bidg.
floor pressure floor floor space seam crack air sxchange OCR
thickness, differential, langth, width, haeight. width, rate, Leave blank to calculate
| — 4P Le We Ha w ER Qs
(cm) {grem-s%) em) {cm) {cm) fem) {m {m)
R 10 1 0 ] 1000 [ 000 368 I 01 I 025 ] E
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for tume for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT: ATy ED EF TR THQ
(yrs) {yrs) (yrs) (daw) (unitless) (unitiess)
[ 70 ] 0 I 0 [ 350 10E-06 | 1

Used 10 calculate nsk-based
groundwater concentration

101



AESULTS SHEET T‘\O\b/TCE
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwalter g:oundwater exposure water exposure intrusion to intrusion 10
conc., conc.. groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) {ugh) (ugnt) {ugn.) (ugn) {unitiess) (unitiass)
[ NA I NA ] NA | 147€E+06 | NA_ ] [_78e06 | 41E03 ]

SCROLL
DOWN
TO "END*

MESSAGE AND ERROR SUMMARY BELOW : (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
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GW-ADV
Version 3.1; 02/0

YES
Reset to

1
OR

Defauits

DATA ENTRY SHEET
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter “X" in “YES" bax)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION (enter X" in "YES® box and indial groundwaler conc below)

ENTER ENTER
Initial
Chemical groundwater
CAS No conc ,
{numbers only, Cw
no dashes) (ugL) Chemical
[ emea T vaces0r | | Tetrachloroethyiene 1
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of L (cell G28) Soil
MORE Average below grade Thickness Thicknass stratum A User-defined
¥ soil/ to bottom Depth Thickness of soil of sail Soil sCS stratum A
groufdwater of enciosed betow grada ol soll stratum B, stratum C, stratum SCS soll type soil vapor
!emp‘oralure. space tloor, to water tabla, | stratum A, (Enter value or Q) (Enter value of 0) directly above soll type (used lo estimate OR permeability,
Ts L Lt ha he he water table, directly above soll vapor K,
(C) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) __ water table permeabliity) {em)
[ 10 I 200 | 3200 200 1500 | 1500 C T SC ] 1 00E-08
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stiratum C Stratum C Stratum C Stratum C
¥ SCs soll dry sail total soil waler-fillec SCs sail dry soil total soll water-filled SCS soil dry solf total soil water-fitled
soil type buik density, poragity. porosity, soil type bulk density, porosity, porasity, sall typ buik density, porosity, porosity,
il ” o P anaton pe’ ul 8’ Lookup Soll Py n° 8.
P. ! ] Pacannters . P i
_u.m m:— M"m) (unitiess) {emem) — {grem) {upitiess) o fcm’iem) — ‘2/57\’) unitieas {om?/em?)
(i [0 T ow0 [ o1 ] 1 15 ] 043 [ o215 ] [ 15 043 | owr ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
ORE Enclased Enclosed Enclosed Avarage vapor
¥ space Soil-bldg space space Enciosed Floor-wall Indoor fiow rate into bidg.
fioor pressure ficor fioor space 8eam crack alr exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lorme AP le Wy Ha w ER Qs
(cm) {grem-s%) fcm) Lem) {cm) (cm) (1) {um)
[ 10 I 40 | 1000 [ oo 1 366 | 01 | 025 ] =
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Targel hazard
time for time tor Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, Iraquency, carcinogens, noncarcinogens,
AT, AT ED EF TR THQ
(yrs) {yrs) 1yrs) {daysiyn) {unitless) (unitiess)
[ 70 1 30 | 30 | 3%0 106-06 | 1

Used to calculate risk-based
groundwater concentration

101



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure axposure indoor component indoor
groundwater groundwater exposure waler exposure
conc., conc., groundwater  solubility,  groundwater
carcinogen  noncarcinogen conc., S conc.,
(pgn) {wgt) (ugn) {pg/L) (ngh)
. nNa 1 NA I NA [ 2.00€+05 { NA ]

SCROLL
DOWN
TO "END"

(2T7\84 /Pce

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

fisk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor alr,

carcinogen noncarcinogen

{unitiess) {unitiess)

L_52E07 | 34E04 ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1of1
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GW-ADV
Version 3.1; 02/04

DATA ENTRY SHEET
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in “YES" box)

Reset to

Defaults

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter X" in “YES" box and initial groundwater conc. below)
ENTER ENTER
initial
Chemical groundwater
CAS No conc,
(numbers only, Cw
na dashas) (ugL) Chemical
[ 7sse ] s30E+00 I 1,1,1-Trichloroethane |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to vaiue of L1 (cell G28) Solf
MORE Avarage below grade Thickness Thickness stratum A User-defined
¥ soll/ to bottom Depth Thickness of soll o soil Soil SCS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soll vapor
temperature, space lloor, to water table, | stratum A, (Enter value or 0) (Enter value or 0) directly above soil type {used o estimate OR permeabllity,
Te Le Lw1 ha he he water fable, directly above solt vapor K
{’C) (cm) (cm) (cm) (em) (cm) (Enter A B, o C) water table i $cm’)
[ | 200 | 3200 200 | 1500 [ 1500 c 1 sC ] 7 00E-08
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stralum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stralum C Stratum C
SCs soil dry soil total  soil water-fillec SCS soit dry soll total 8ol water-filled SCS soll dry soll total soll water-filled
soll type bulk density, porosity, porosity, soll type bulk density, porasity, porasity, s0ll type buik density, porosity, porosity,
Lookup Soil ot n* e Lookup Soil P nf a? X nC a.°
Paranotom {glem {unitless) {em’cm’) Pesammten Q/cm\ _{unitiass) (cm’/cm?) em?) (uritioas) (cm¥em)
[ | 150 [ o043 | o018 | I 15 I 043 | o215 ] T 1.5 T 043 | 0197 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enciosed Enclosed Enclosed Average vapor
space Soil-bidg space space Enclosed Floor-wall Indoor fiow rate Into bidg.
floor pressure floor floor space seam crack alr exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to caiculate
[ aP Le Wa Hg w ER Qua
{em) (g/em-s?) {cm) {cm) (em) (cm) (h) (Lm)
o T o T o [ ow | ® | o1 1 om ) T
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
tima for time for Exposure Exposure risk for quotien for
carcinogens, noncarcinogens, duration, frequency. carcinogens, noncarcinogens,
AT, AT ED EF TR THQ
_(yrs) (yrsl {yrs) (dayshr} (unilloss! (unitiess)
[ 70 I 20 | 30 [ 350 106:06 | 1

Usad 1o calculate risk-based
groundwater concentration

1o



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure exposure indoor component indoot
groundwater groundwater exposure walter exposure
conc., conc., groundwater  solubility,  groundwater
carcinogen  noncarcinogen conc., conc.,
{ugn) (ugt) (ugn) {ugnt) (ugn)
| NA L NA T NA | 1.33E+06 | NA ]

SCROLL
DOWN
TO "END"

TNE66 [ 1A\ -Tem

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,

carcinogen noncascinogen

‘uniuess! ‘unlnml

L NA 1 agE.05 )

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

10f1
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GW-ADV
Version 3.1; 02/04

.

DATA ENTRY SHEET

[d - - —
5 TCE - A\
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X* in “YES® box)
Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter X* in "YES" box and initial groundwaler conc below)
ENTER ENTER
Inihal
Chemical groundwater
CAS No conc,
{numbers only, Cw
no dashes) {ug/l) Chemical
[ 7016 | 4o0E+0r | | Trichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to valua of Ly (cell G28) Sl
RE Averags below grade Thickness Thickness stratum A User-defined
¥ soll/ 1o bottom Depth Thickness ot~z of soil Sail sCS stratum A
groumdwater of enclosed balow grage of soif strat. B, stratum C, stratum SCs soll type soll vapor
temperature, spacs floor, to water lable, | stratum A, (Enter value or 0) (Enter value or 0) diraclly above soll type (used to astimate OR permeablliity,
Ts L Lot ha he he water table, directty above soll vapor K,
(°C) (cm) (em) (cm) ~ (em) (cm) Entar A B or C) water table permeabllity) St:m'!
[ 1w 1 200 | 1300 200 | oo | 300 8 | C scL | | — |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum 8 Stratum C Stratum C Stratum C Stratum C
¥ SCS soif dry soil total  s0il water-fillec SCs soil dry soil total soil water-filled SCS sall dry s0il total soil water-fited
soil type bulk density, porosity, porosily. soil type bulk density, porasity, porasity, soll type bulk density, porosity, porasity,
p.t n* e :uoiw Soul pr” n® af Lookup Sow o’ n® 8"
P erm 3 a K ol AvBlen P
nronw (grem’) ___{uniiess) (cm’em®) ~ (grcm {unitiess) {cm’/em® e {giom {unitiess) (em’/cm?)
SCL 1 163 | 0384 | C T 143 | 0.459 [ o215 ] SC 1 163 0385 | o017 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
¥ space Soil-bldg space space Enclosed Floor-wall Indoor - flow rate into bldg.
floor pressure ftoor floor space seam crack air exchange OR
thickness, diferential, length, width, height, width, rate, Leave blank to calculate
Leran AP Le We Ha w ER Qo
fem ___(gioms?) {cm) {cm) _{em) {cm) (m {Lm)
[ 10 I 40 I 1000 T w00 [ 386 1 0.1 { 025 ] E
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk lor quactient for
carcinogens,  noncarcinogens, duration, {requency, carcinogens, nonhcarcinogens,
AT, ATy ED EF TR THQ
yrs) (yrs) (yrs) _(daysAn) (unilless) (unitless)
70 1 30 | 30 | 3850 10606 | 1

Used to calculate risk-based
_grouncwater conceniration

1ol



RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen conc., S conc., cascinogen noncarcinogen
GoU o) Ggl) (o) (ugn) —(unitiess) ___(unitiess)
[ NA T NA 1 NA [ 1.47€+06 | NA ] 72606 | 23.8E-03

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAQGE: Risk/HQ or risk-based groundwater concentration is based on a roule-lo-route extrapolation.

SCROLL
DOWN
TO "END*
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GW-ADV
Version 3.1; 02/0:

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X° in "YES" box)

Reset to

Defaults

YES

——1

OR

DATAENTRY SHEET

CALCULATE INCREMENTAL RiSKS FROM AC TUAL GROUNDWATER CONCENTRATION (enter “X™ in "YES® box and initial groundwater conc below)

PCE - A-\

ENTER ENTER
Inital
Chemical groundwater
CAS No conc,
(numbers only, Cw
no dashes) (ugn) Chamical
E 127184 960E-01 | [ Tetrachloroethylene B
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of L, (cell G28) Sail
Average below grade Thickness Thickness stratum A User-defined
¥ ol to bottom Depth Thicknass of soil o soil Sai scs stratum A
grouridwater of enclosed below grade of soil stratum 8, stratum C, stratum SCS soll type soll vapor
temperalure, spacs floor, to water table, | stratum A,  (Enter value or 0) (Enter value or 0) directly above soll type (used to estimate OR permeability,
Ta Le Lt ha hg he water table, directly above soll vapor K,
{("C) (cm} (cm) {em) {cm) (cm) (Enter A, B, or C) water table parmeability) sem")
[ 10 I 200 | 1300 200 | 1100 [ 300 B )} C SCL ] i
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stralum B Stratum B Stratum C Stratum C Stratum C Stratum C
¥ SCS soil dry soll total soil water-fillec SCs soil dry sail total soil water-tilled SCs soll dry soll total soil water-lilled
soil type bulk density, porosity. porosity, sail lype bulk density, porosity, porasity, soil type bulk density, porosity, porosity,
Luokup Soi (J,A n* t),\"l Lookup Sol prs nt 9‘5 Lookup Soil p(‘i " [
15 “ 3 -
Acanntory (g/em) (unitiass) (cm'cm?) Fetenmtor (giem Y (urullgss} (cm¥em?) Paamsten _lgem? {unilless) (cmcmy
{ SCL T 163 { 0384 | o146 | c I 1a 1 0 459 [ o215 SC T 163 | 0385 | 0197 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
ORE Encloseq Enclosed Enciosed Average vapor
¥ space Soil-bidg space space Enclosad Floor-wall Indoor flow rate into bidg
ficor pressure floor floor space seam crack air exchange OR
thickness, diffarential, length, width, haight, width, rate, Leave blank 1o calcuials
[ AP [ We He w ER Qu
(cm) {glem s’ cm) {em) Jfom), em) (m (Lm)
o T % T w1 e [ [ o7 T o5 ] ——
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk tor quatient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT, AT ED EF TR THQ
(yrs) (yrs) rs) (days/yr} (unitless) (unitless)
[ 70 | 30 | 30 ]~ 350 10E-08 | ]

Used to calculate risk-based
groundwater concentration

1of 1



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Hazard
quotient
from vapor
intrusion to
indoor air,
noncarcinogen

{unitless) ‘uninml

Incremental
Indoor Indoor Risk-based Pure Final risk from
axposure exposure indoor component indoor vapor
groundwater groundwater exposure water axposure intrusion to
conc., conc., groundwater  solubility,  groundwalter indoot air,
carcinogen  noncarcinogen conc., S conc., carcinogen
pg) {ught) (Bg1) (ug) ugh)_
[ NA | NA T NA | 2.00E+05 | NA~ ] [ 1.2€-08

SCROLL
DOWN
TO "END"

]

7.7E-08

]

MESSAGE AND ERROR SUMMARY BELOW. (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

10of1
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INCREMENTAL RISK CALCULATIONS:



DATA ENTRY SHEET

T N N o

1ol

GW-ADV CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter *X® in "YES" box)
Version 3.1; 02/04
Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM AC TUAL GROUNDWATER CONCENTRATION (enter “X* in “YES" box and initial groundwater conc balow)
ENTER ENTER
Inibai
Chemical groundwater
CAS No conc ,
{numbaers only, Ca
no dashes’ (wg'L) Chemical
[ 715 | 130Ew00 | | 1.1,1-Trichloroethane |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of L, (cell G28) Soll
MORE Average below grade Thickness Thickness stratum A User-defined
¥ soil/ 1o bottom Depth Thickness of soil of soil Saill sSCS stratum A
groundwalaer of enclosed below grade of soil stratum B, stratum C, stratum SCs sall type soll vapor
temperature, space lloor, towater table, | stratum A, (Enter value or 0} (Enter valua or 0) directly above soll type (used o estimate OR permeabliity
T. [ Lot hy ha he water table, directly above soll vapor K,
(C) (cm) (cm) (cm) (cm) (cm) (Enter A B. or C} ___waler table permeablitty) (em?)
———
[ 10 i 200 { 1300 200 | 1100 | 300 B8 c SCL 1 1
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
RE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B8 Stratum B Stratum C Stratum C Stratum C Stratum C
¥ SCS soil dry soiltofal  so water-fillec SCs soil dry soll totat 50il water-filled SCS sall dry soll total soll water-tilled
soll type bulk density, porasity, porosity, soil type bulk density, porosity, porasity, soll type bulk density, porosity, porosity,
pet n* ae Lookp Son pt n® 8p Lookip Soi 0,° na® 8"
(g/cm? _{unitless) __ (cm”em) onmio (grem) (uniiess) (cm/em?) Paramelen (grem’) {unitiess) (cm?cm’
[ SCL | 163 [ 038s | o0t1a | C I 143 | 0459 0215 ] sC ] 163 [ oass | o187 |
ENTER ENTER ENTER ENTER ENTEP ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
L 2 space Soil-bldg space space Enclos J Floor-wall Indoor fiow rate 1Mo bidg
floor pressure fioor floor space seam crack air exchange OR
thickness, differsntial, fength, width, height, width, rate, Leave blank to calculate
Lion apP L W Hg w ER Qe
{em) (g/em-s*) {cm) {cm) em) {em) {m) {L/m)
C 10 I 40 [ 1000 [ 100 | 366 1 01 [ 025 s ]
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
ume lor time for Exposure Exposure risk los quctient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT, ATy ED EF TR THQ
{yrs) yrs) (yrs) idamv) {unitless) (uni(lossz
[ 70 | 30 | 30 [ 3% VOE-06 ] 1
Used to calculate risk-based
groundwater concentration



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure axposure indoar componaent indoor *
groundwater groundwater exposure water exposure
conc., cone., groundwater  golubility,  groundwater
catcinogen noncarcinogen conc., ) conc.,
lugnt) (ug/L) (g ) (ugn) (ug)
[ NA I NA [ NA [ 1.33E+06 [ NA ]

SCROLL
DOWN
TO "END"

B vy ST N2

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,

carcinogen noncarcinogen

{unitiess) (unitiess)

r NA [ 3.26-06 |

MESSAGE AND ERROR SUMMARY BELOW ' (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1of1



REGION 5

2 @ ) UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w
[-]
i’ ; 77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3530

MEMORANDUM
DATE: February 2, 2005

SUBJECT: Request for Screening Vapor Intrusion Analysis - Ellsworth Industrial
Park, Downers Grove, IL (Site ID B52A)

FROM: Ross del Rosario, RPM
TO: Arunas Draugelis, Toxicologist

I am requesting a screening analysis for potential vapor intrusion of contaminants from
monitoring and residential wells around the Ellsworth industrial Park, per our discussion
yesterday. Attached you will find pertinent data to assist you in completing the analysis.
In addition to the attached, please use the following data as part of your calculation:

Residential Well Data: Hydraulic Conductivity: GW Fiow:
TCE - 16.6 ug/L 0.0016 ft/ft South-Southeast
PCE - 14.0 ug/L

1,1,1 TCA - 6.3 ugilL

I would like you to provide me with a transmittal memo containing the following
information:

1. Printouts/output from modeling exercise you performed using both the monitoring
well and residential well data, using the calculated hydraulic conductivity and
geological data provided;

2. Your evaluation of the output data. To the extent you are able to, please
elaborate if vapor intrusion is a real or potential problem at this location;

3. Recommendation(s) or conclusion(s), if any, you may have after evaluating the
data.

Your assistance on this matter is greatly appreciated. Due to importance of this

analysis on the project, | would like to have your transmittal memo completed no later
than February 8, 2005. Thank you.

Recycled/Recyciable * Recycled Paper 120% Postconsumer!
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(All units in ug/L)

AREA 7
Tricon Property

ample Identification

Table 4-4 | _ontinued)

BD-16(D) | BD-17(D)

BD-18(D)

74-84

81-91

81.91

6/19/02

6/20/02

6/20/02

!

!

Toluene

f{1,24- Trimethylbenzene

j{Ethyl Benzene

P Xylene

xylene

ichlorodifluoromethane

RIR1RLIR1R1R IR
AENENENEEEEE

odomethane

R IRERR

aphthalene

—- - not detected.

i
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Bob Kay/R5/USEPA/US To ROSAURO DELROSARIO/R5/USEPA/US@EPA

02/01/2005 04:43 PM ce

bee
Subject Eflsworth request[?)

Ross--I've looked over some the well logs for the residential wells in the residential area around the

Elisworth site and the geology, in a VERY general way, looks as follows (all depths in feet from ground
surface)

0-1 topsoil

1-60 clay

60-120 sand and gravel or clay
120 and beyond bedrock

if you figure the average basement has a depth of about 8-10 feet, that means in most of this area there's
something like 50 ft or so of low-permeability material between the VOCs dissolved in the ground water
and the bottom of someone's basement.



Table 2. Well information and water levels in select residential-supply wells in the vicinity of
the Ellsworth Industrial Site, Downer's Grove, lllinois, September 23-24, 2003. [?-unknown;
Bold denotes uncertain of accuracy; BR, bedrock aquifer; >, greater than, <, less than]

September 22-23, 2003

Well
name
RW1
RwW2
RW3
Rw4
RW5
RW6

RW7
RW8
RWS9
RW10
RW11
RwW12
RW13

RW14
RW15
RW16
Rw17
Rw18
RW19
RW20
Rw21
RW22
RW23
RW24
RwW25
RW26

Measuring-Point
Altitude (feet
above sea level)
744 .61
760.20
711.79
747.44
770.80
717.35

773.09
739.92
730.39
745.55
747.55
738.36
745.57

744.91
743.58
745.20
767.77
738.00
760.09
74419
752.61
765.09
765.61
738.57
759.55
757.15

Geophysical
Logs ?

Depth to Water
(feet)
98.10
112.25
66.10
101.19
126.27
65.90

129.20
92.00
82.19
101.39

100.75
90.62
>101

99.70
95.20
101.60
119.40
89.66
116.62
97.67
99.80
115.09
117.33
93.05
111.50
108.98

Water-Level
Altitude (feet
above sea
level)
646.51
647.95
645.69
646.25
644.53
651.45

643.89
647.92
648.20
644.16
646.80
647.74
<645.57

645.21
648.38
643.60
648.37
648.34
643.47
646.52
652.81
650.00
648.28
645.52
648.05
648.17

October 12, 2004

Depth to Water
(feet)
97.15
111.50
65.73
98.66

65.28

125.25
91.15
81.35
98.25
88.15
98.62

94.45
97.75
118.70
88.82
111.38
96.95
105.14
116.45
116.60
91.10

108.30

Water-Level
Altitude (feet
above sea
level)
647.46
648.70
646.06
648.78

652.07

647.84
648.77
649.04
647.30

650.21
646.95

649.13
647.45
649.07
649.18
648.71
647.24
647.47
648.64
649.01
647.47

648.85

Depth of Open
Interval (feet)
115-140
128-180
?

?-240
?
106-185

?

RS IR B IRIN N Rt

?

110-160
120-205
102-185
100-?
115-140
111-175
110-190
120-205
120-140
130-175
120-170

Change
(feet)
0.95
0.75
0.37
2.53

0.62
3.95
0.85
0.84
3.14

2.47

0.75
3.85
0.70
0.84
5.24
0.72
-5.34
-1.36
0.73
1.95

0.68



Rw27
Rw28
Rw29
RwW30
RW31
RW32
RW33
RW34
RW35

748.39
763.47
754.57
742.81
749.00
757.86
763.32
731.09
755.89

104.10
120.05
112.74
94.50
104.90
112.85
121
86.20
108.31

644.29
643.42
641.83
648.31
6544.10
645.01
642.32
644.89
647.58

99.85
115.75
110.98

114.55

107.57

648.54
647.72
643.59

648.77

648.32

126-185
126-205
144-185
116-175
128-171
105-150
120-205
?

125-163

4.25
4.30
1.76

6.45

0.74



Table 1. Well information and water-level data from select monitoring wells, Ellsworth Industrial site, Downers Grove,

Well
BD-11
BD-1D
BD 4l
BD 4D
BD 5I
BD 5D
8D 6l
BD 6D
BD 71
BD 7D
BD 8l
BD 8D
BD 9l
BD 9D
BD 10D
BD-11D
BD 12D
8D 13I
BD 13D
BD 14|
BD 14D
BD 16D
SB 171
BD 18D
Ovsl
BD-15I
DG-11
DG-1D
DG-2I

lllinois. [NT, not taken; -, unavailable; Bold denotes uncertain value]

Geologic Deposit Measuring Point

Monitored by
Well
Drift

Bedrock
Drift
Bedrock
Drift
Bedrock
Drift
Bedrock
Drift
Bedrock
Drift
Bedrock
Drift
Bedrock
Bedrock
Bedrock
Bedrock
Drift
Bedrock
Drift
Bedrock
Bedrock
Drift
Bedrock
Drift
drift

top bedrock

top bedrock

top bedrock

Altitude (feet
above sea level)
696.56
696.25
701.65
701.83
689.05
689.31
692.91
692.97
690.02
689.64
689.86
690.00
715.18
715.12
717.35
703.69
700.30
701.46
701.46
698.73
699.28
705.36
694.96
706.85
693.60
690.22
688.31
686.94
698.62

Depth of Screen
Interval (feet)
27-37
60-70
47-57
71-81
37-47
54-64
45-50
64-74
36-46
60-70
35-45
68-78
37-42
79-89
79-89
94-104
78-88
41-46*
79-89
42-47
73-83
74-84
35-45
81-91
40-50
35-45
20-30
35-45
47-57

Altitude of Bottom
of Open Interval
{feet above sea

level)
662
626
645
620
642
622
643
619
644
620
645
610
673
623
628
600
612
634
612
651
616
621
650
616
644
645
668
642
641

September 23, 2003

Depth to
Water (feet)
25.12
46.62
43.01
52.48
32.52
39.38
43.01
43.29
32.96
40.37
39.19
40.22
dry
63.91
66.26
51.20
7.44
52.56
dry
48.39
56.90
37.85
63.80

Water-Level
Altitude (feet
above sea
level)
671.44
649.63
658.64
649.35
656.53
649.93
649.9
649.68
657.06
649.27
650.67
649.78

651.21
651.09

649.1
694.02
648.9
<651
650.89
648.46
657.11
643.05

October 12, 2004

Depth to
Water (feet)

43.52
51.95
32.15
38.67
42.34
42.63
32.59
39.42
38.71
39.57
45.30
63.18
65.47

50.60
51.84
46.80
47.65
56.15
63.09
57.26
43.25
28.41
27.21
42.17

Water-Level
Altitude (feet
above sea
level)

658.13
649.88
656.90
650.64
650.57
650.34
657.43
650.22
651.15
650.43
669.89
651.94
651.88

649.70

649.62
651.93
651.63
649.21
631.87
649.59
650.35

659.90
659.73
656.45



DG-3I
DG-4l
DG-5I
DG-6l
DG-151
SB-151
LD-11

top bedrock
top bedrock
top bedrock
top bedrock
mid-drift
top bedrock

701.56
703.77
694.34
697.93
702.92
702.09
708.03

50-60
50-60
50-60
50-60
55-65
32-37
54-64

641
643
634
638
637
665
644

48.89
53.41
44.20
46.67

34.34
58.22

652.67
650.36
650.14
651.26
702.92
667.75
649.81
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March 21, 2002
Mr. Stan Komperda <
Project Manager -
Illinois Environmental Protection Agency
Bureau of Land

1021 North Grand Avenue East
Springfield, lllinois 62794-9276

Re:  Groundwater/Enclosed Space Inhalation Risk Evaluation
Lockformer Site, Lisle, Illinois

Dear Mr. Kompefda:

In response to your recent comments, Parsons is pleased to provide the fallowmg
summary of our evaluation of the inhalation risk posed by groundwater contammg dissolved
concentrations of trichloroethene (TCE) in the vicinity of the Lockformer site in Lisle, Ilinois.

SUMMARY OF ANALYSIS

Parsons performed inhalation risk evaluation using the ASTM 1739-95 Risk-Based
Corrective Action standard, Section X2.5, Ground Water — Inhalation of Enclosed-Space
(Indoor) Vapors. This methodology was used to estimate the inhalation risk in the basement
of a theoretical private residence located directly above a groundwater plume of TCE in a
subsurface lithology conmsistent with that of the Lockformer site in Lisle, Illinois.
Attachment A includes the relevant pages from the ASTM standard that were used in
evaluating this risk. Attachment B contains the specific work sheets developed by Parsons,
which include all of the assumed input parameters used in this evaluation and the referenced
source for each parameter.

A detailed description of the calculation methodology is included below. M summary,
the ASTM analysis indicates that at the maximum concentrations at which TCE has been
detected in a private well in the vicinity of the Lockformer site (~20 ppb), the contribution to
inhalation cancer risk is less than 1 x 10, Specifically, our analysis was performed using
three assumed groundwater concentrations for TCE: 10 parts per billion (ppb), 50 ppb, and
1,000 ppb (or 1 part per million, ppm). The table below shows the resulting inhalation cancer
risk posed by each of these assumed concentrations:

TCE Concentration (ug/l) | Inhalation Cancer Risk
10 2.03x 107 RECEIVED
-6 -
50 1.02x 10 MAR 275 2002
1,000 2.03 x 107 IEPA
Environmental Poticy & Science

=2
-
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Mr. Stan Komperda
March 21, 2002
Page 2

LIMITATIONS OF ANALYTICAL METHODOLOGY 4

Having supplied the results of our analysis above, we feel it is also imporant to point
out the significant limitations of the analytical method described in the ASTM standard. A
quick perusal of the attached worksheets shows the significant number of assumptions that
need to be made in order to complete this analysis. The geometry of the lithology, the depth at
which the TCE plume is traveling laterally, and the specific geometry of the foundation cracks
through which TCE vapors are assumed to enter the indoor space all factor significantly into
the results of this analysis; none of these input parameters to the analytical mode! are known
with any degree of certainty for the Lockformer site.

For reasons explained in more detail in the following section, the analysis is particularly
sensitive to the thickness of the capillary fringe layer, or in the particular ease of the
Lockformer site, to the thickness of uncontaminated water that may exist above the Iiorizon at
which the TCE plume may be traveling laterally in bedrock. (This sensitivity is related to the
fact that any thickness of uncontaminated groundwater will significantly inhibit the diffusion
of TCE in an upward direction). An illustration of this model sensitivity is shown in the table
below. Three different thicknesses of an uncontaminated, inhibiting groundwater layer were
assumed. The corresponding TCE source concentration related to an inhalation risk of 10
was then calculated. As shown by the table below; the thickness of this groundwater layer is
roughly proportional to the source TCE concentration corresponding to a risk level of 107

Assumed Thickness of TCE Concentratiox;
Inhibiting Groundwater Corresponding to 10
Layer (ft) Inhalation Risk (ug/l)
1 10.6
5 49.2 N
10 97.5

Because the inhalation risk level varies so significantly with the variation of the
inhibiting groundwater layer (an unknown parameter at the Lockformer site), it is important to
view the results of our analysis through the context of this limitation. Still, the variation in
risk level varies primarily in a conservative manner; i.e., the risk level is likely less than 10
in the vicinity of the Lockformer site, given all of the currently available information.

DETAILED DISCUSSION OF ANALYSIS

The chemical characteristics of TCE used in the analysis were obtained from Part 742,
Illinois Administrative Code. Most of remaining input parameters were obtained directly
from the ASTM standard. The inhalation cancer slope factor for TCE was provided by the

[EPA.
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Mr. Stan Komperda
March 21, 2002
Page 3

The site-specific parameters used in the calculations are depth to groundwatgr, thickness
of the capillary fringe layer, and the thickness of the vadose zone. In our analysis, the air and
water volumetric content of the pore space within the capillary fringe layer were-modified to
reflect the most likely transport mechanisms of the TCE plume at the Lockformer site.

Figure 1 in Attachment A shows modeling assumptions regarding the definition of
depth to groundwater, thickness of the capillary fringe, and the thickness of the vadose zone.
It is assumed in this model that the constant source of dissolved contamination is already
present at the top of the water table and that no diffusion transport is needed for contamination
to reach the top of groundwater table from this constant source.

Transport characteristics through soil and the capillary fringe zone depend on the
thickness of the zone, the air and water volumetric content of the pore space within the zone,
and the compound diffusivity through air and water. The effective diffusion coéfficient is a
measure for the combined effect of these factors. The air diffusivity coefficient for TCE is
several orders of magnitude higher than the corresponding water diffusivity coefficient.

For that reason, the effective diffusion through the capillary fringe zone (containing
mostly water) is significantly lower than the effective diffusicn coefficient for the vadose zone
(containing mostly air). The resulting overall effective diffusion coefficient (calculated for the
entire zone over which diffusion takes place) depends most significantly on the thickness of
the layer with the smallest diffusion coefficient (the capillary fringe layer). Accordingly, the
thickness of this capillary fringe layer is a much more significant input parameter than the
thickness of the vadose zone through which the TCE must diffuse.

For the purposes of this analysis, Parsons assumed that the TCE plume has traveled
laterally through a network of bedrock fractures to the off-site residential neighborhood, and
that at least some of the groundwater in the saturated zone above the bedrock (and beneath the
private residences) has not been affected (as would be the case if the release of TCE had
originated from directly above). This conclusion has yet to be proven with actual Qata, but is a
reasonable assumption given the likely transport mechanisms of the off-site TCE plume.

The attached evaluation assumes that the constant source of dissolved contamination in
bedrock is approximately 5 feet below the groundwater surface. Based on currently available
data, this is a conservative assumption (i.e., the thickness of uncontaminated groundwater may
be more than 5 feet). Parsons treated this 5-foot layer as a capillary fringe layer by adjusting
the volumetric content of soil vapor for this layer to zero to reflect the fact that the entire 5-
foot thickness is completely saturated with water.

SUMMARY OF ANALYSIS

Overall, our analysis of the available data using the best available models leads us to
conclude that TCE groundwater concentrations above 50 ppb at theJ’Lockformer Site .could
potentially contribute to an inhalation cancer risk greater than 1 x 107; however, the highest
groundwater TCE concentration actually observed in the vicinity of the Lockformer site is less

WrimaArsAr . n Y S N AAAAN DL ANINTSY
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Mr. Stan Komperda
March 21, 2002
Page 4

than this level (~20 ppb). It should also be noted that the limitations of they calculation
methodology should not be ignored; the results of this analysis are very sensitive to changes in
input parameters, and our conclusion should only be viewed as a preliminary conelusion based
upon the available data. The only way to confidently and quantifiably determine the
inhalation risk in the private residences would be through a systematic and empirical air
sampling program in the vicinity of the Lockformer site.

We appreciate the opportunity to provide you with this analysis. Please call
Mr. Sasa Jazic at any time if you have questions related to this letter, or should require any
other additional assistance.

Sincerely, .
PARSONS CORPORATION —

Sasa Jazic ?\/\f

Project Engineer

o

Richard M’ Frendt, P.E.
Technical Director

SJ/RF:ko
enclosures
cc: Stan Black, [EPA

Maggie Carson, [EPA
Tracy Hurley, IEPA
Michelle Ryan, IEPA
Kendra Pohn, AGO
Howard Chinn, AGO
File: 739542
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ATTACHMENT A
ASTM 1739-95
Ground Water — Inhalation of Enclosed-Space (Indoer) Vapors
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) E 1739

i tions and parameters used to prepare the example _look-up and the specified exposure scenario.
/" Table X2.1. The basis for each of thesc equations is discussed X2.3 Ground Water—Ingestion of Ground Water—in this
By  in X2.2 through X2.10. case chemical intake results from ingestion of ground water.
* 7 X2.2 Air—Inhalation of Vapors (Outdoors/Indoorsj—In It is assumed that the dissolved hydrocarbon concentrations
this case chemical intake results from the inhalation of remain constant over the duration of exposure. Equations
vapors. It is assumed that vapor concentrations remain appearing in Tables X2.2 and X2.3 for estimating RBSLs for
constant over the duration of exposure, and all inhaled dnnklng. water concentrations follow guidance given in Ref
- chemicals are absorbed. Equations appearing in Tables X2.2 (26) for ingestion of chemigals in dripking water. Should the
“and X2.3 for estimating RBSLs for vapor concentrations in  calculated RBSL exceed the pure cBmponent solubility for
the breathing zone follow guidance given in Ref (26). Should  any individual component, “>S" is entered in the table to
the calculated RBSL exceed the saturated vapor concentra-  indicate that the selected risk level or hazard quotient can-
tion for any individual compoaent, “>P,.,” is entered in the ~ aot be reached or exceeded for that compound and the
tsble 1o indicate that the selected risk level or hazard  specified exposure scepario (unless free-phase product is
quotient cannot be reached or exceeded for that compound  mixed with the ingested water).

TABLE X2.2 Equations Used to Develop Example Tier 1 Risk-Based Screening Level (RBSLs) Appearing in “Look-Up" Table X2.1—

Carcinagenic Effects
Note—Ses Tables X2.4 through X2.7 for definition of parameters.
Medium Exposure Route Risk-Based Screening Level (RBSL)
T o
mxBWxAr,xsss—'-”—xvm-'ﬁ )
Ar inhalation® L yeurs mg
ABSLa [m’.‘k $F, x IR, % EF X ED Cum X ‘
TR x BW x AT, x 365 il
Ground water  ingestion (potable ground water supp! 5 pase [F2].
: e Yo A [L-H,OJ SF, X IR_ x EF x ED
. . F ng 3
K mg - [m‘dr} mg
k- waterS  enclosed-space (Indoor) vapor inhalation® RABSL, .__.]- x10-3 = koo
b LH0 VF na el
. e re—— p—
" kg
E: ™ L"[m‘dr ™
4 Ground water®  amblent (outdoor) vapor inhaistion? RBSL, [——]- — X101 —
- L_H'O VF.“ ,
ug
R —-
Bsty kg0
days
TR X BW x AT, x 365 ——
ingestion of soll, Inhatation of vapors and € years
particulates, and dermal contact® kg
E’xED[(SF,x 10*—><(IR,,,XRAF.+SAXMXRAF‘))+(SF,XIR.,,X(VF" +va))]
mg

-

For s: ~ficial and excavated sols (0 to 1 m}

ug
mg [m‘dr _a Mo
o ABSL, [———| = x 1073 —
amblent (outdoor) vapor inhalation " geof __._.VF“ — o
8
mg "[m"d'] o-s ™
o8 soli¢ enciosed space GM nhalation? RBSL, |———| = x 1 —
™ [kg-coll VF e ug
i
09 sl w ‘ o ABSL mg ] L‘H!o
0 ground water . [ -—F

MM‘%&mwmmmeMMumm.mwmm&mdsolom.naRBSL
’ "mmmmlsmimﬂmmluwﬁwamwwnmmw«wwnmmwusdecled

i? Bareening leveis for these media besed on other considerations (Jor example, sesthetic, background levels, emvironmental resource protection, and 5o forth) can be
Whh these equations by substituting the selected target tevel for RBSL,, o RBSL,, appearing in thess equations.

K. anwmum). _

g oquations simply define the "cross-media partitioning factors,” VF, and LF ..

[
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€ € 1739
TABLE X2.4 Exposurs Parameters Appearing in Tabjea X2.2 end X2.3

Paramaters Deflnitiona, Urits ( Residentiat / Commercial/industial
AT, aversging time for carcinogens, yeers 70 yoars 70 ysars4
AT, averaging time for noncarcinogens, years 30 years 25 years4
aw adukt body weight, kg 70kg 70 kg4
ED exposure durztion, years 30 years 25 yoars4
EF exposure frequency, days/yess 350 daysfyear 250 days/year*
1R e so ingestion rate, mg/day 100 mg/day 50 mg/day“
IR, ~ndoor  dally incioor inhalation rate, m3/day 15 mfday 20 m¥(day*
IRy~outdoor  dally outdoor inhalation rate, m?/day 20 mY/cay 20 y*
R, dally water ingestion rale, Lidey 2 Ljday 1 Ljday*
LFo leaching factor, (Mg/L-HsOMimg/kg-sol}—see Table X2.5 chemical-specific chamicak-specific
M soll to skin acherence factor, mgfem® 05 05"
RAF, carmal relative abeorption factar, volaties/PAHs 0.5/0.05 0.500.05®
RAF, oral relative abeorption factor 1.0 10
Aast, ﬂﬂ:buedgm’*ww*\o tevel for media |, mg/kg-sol, mgf-+,0, or chemical-, media-, and exposure chemical-, media-, and exposure

route-spacific
A, inhalation chronic reference dose, mg/kg-day chemicak-specifc chemical-specific
A0, oral chronic reference dose, mg/kg-day ;
SA skin surface area, om?/dey 3160 31604
SF, inhalation cancer slope tactor, (mg/kg-day)~" chemical-specific chemicai-specific
SF, orsl cancer siope factor, (mg/kg-day)™ chemical-specific chemical-specific
THQ target hazard quotient for individual constituents, unitiess 1.0 1.0

TR target excess individual Metime cancer risk, unitiess
volatiization factor, (mg/m>-aln/img/kg-sof) or (mg/m-alr)/(mg/
L-H;0)—see Table X2.5

for exampie, 10-¢ or 10-4
chemical- and media-apecfic

k;feu.mple.10"or10"

“ See Ret (27).
# See Ref (28)

surface,

X2.4.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.4.2.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
“box model” for air dispersion.

X2.4.3 Should the caiculated RBSL, exceed the pure
component solubility for any individual component, “>S" is
entered in the table to indicate that the selected risk level or
hazard quotient cannot be reached or exceeded for that
compound and the specified exposure scenario.

X2.5 Ground Water—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.5.1 In this case chemical intake results from the
inhalation of vapors in enclosed spaces. The chemical vapors
originate from dissolved hydrocarbops in ground water
located some distance below ground surface. Here the goal is
to determine the dissolved hydrocarbon RBSL that corre-
sponds to the target RBSL for vapors in the breathing zone,
as given in Tables X2.2 and X2.3. If the selected target vapor
concentration is some value other than the RBSL for
inhalation (that is, odor threshold or ecological criterion),
this value can be substituted for the RBSL,, parameter
appearing in the equations given in Tables X2.2 and X2.3.

X2.5.2 A conceptual model for the transport of chemicals
from ground water to indoor air is depicted in Fig. X2.2. For
simplicity, the relationship between enclosed-space air and
dissolved ground water concentrations is represented in
Tables X2.2 and X2.3 by the “volatilization factor™ VF,.,
{(mg/m3-air)/(mg/L-H,0)] defined in Table X2.5. It is based
on the following assumptions:

X2.5.2.1 A constant dissolved chemical concentration in
ground water,

X2.5.2.2 Equilibdum partitioning between dissolved
chemicals in ground water and chemical vapors at the
ground water table,

X2.5.2.3 Steady-state vapor- and liquid-phase diffusion
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through the capillary fringe, vadose zone, and foundation
cracks,

X2.5.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and .

X2.5.2.5 Steady, well-mixed atmospheric dispersion of
the emanating vapors within the enclosed space, where the
convective transport into the building through foundation
cracks or openings is negligible in comparison with diffusive
transport.

X2.5.3 Should the calculated RBSL,, exceed the pure
component solubility for any individual component, “>S" 1s
entered in the table to indicate that the selected risk level or
hazard quotient cannot be reached or exceeded for that
compound and the specified exposure scenario.

X2.6 Surficial Soils—Ingestion, Dermal Contact, and
Vapor and Particulate Inhalation:

X2.6.1 {n this case it is assumed that chemical intake
results from a combination of infkke routes, including:
ingestion, dermal absorption, and inhalation of both partic-
ulates and vapors emanating from surficial soil.

X2.6.2 Equations used to estimate intake resulting from
ingestion follow guidance given in Ref (26) for ingestion of
chemicals in soil. For this route, it has been assumed that
surficial soil chemical concentrations and intake rates re-
main constant over the exposure duration.

%2.6.3 Equations used to estimate intake resulting from
dermal absorption follow guidance given in Ref (26) for
dermal contact with chemicals in soil. For this route, it has
been assumed that surficial soil chemical concentrations and
absorption rates remain constaat over the exposure duration.

X2.6.4 Equations used to estimate intake resulting from
the inhalation of particulates follow guidance givea in Ref
(26) for inhalation of airbore chemicals. For this route, it
has been assumed that surficial soil chemical concentrations,
intake rates, and atmospheric particulate concentrations

remain constant over the exposure duration.

X2.6.5 Equations used to estimate intake resuiting from
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the inhalation of airborne chemicals resulting from the X2.2 and X2.3 by the “volatilization factor” VF,,
volatilization of chemicals from surficial soils follow guid-  [(mg/m?’-air)/(mg/kg-soil)] defined in Table X2.5. Itis based
ance given in Ref (26) for inhalation of airborne chemicals. on the following assumptions:

X2.6.6 A conceptual model for the volatilization of chem- X2.6.6.1 Uniformly distributed chemical throughout the
icals from surficial soils to outdoor air is depicted in Fig.  depth 0—d (cm) below ground surface, _
X2.3. For simplicity, the relationship between outdoor air X2.6.6.2 Linear equilibrium partitioning within the soil

and surficial soil concentrations is represented in Tables  mmatrix between sorbed, dissolved, and vapor phases, where

TABLE X2.5 Volatilization Factors (VF,), Leaching Factor (LF,,), and Effective Diffusion c«mad‘u o)

Symbol Cross-Media Route (or Detrition) ———r————t— ::Um_ i .
H
(mg/m-ei) ERly | L
VFwss  Ground water — anciased-60ace vapors VF“"[:mww.O)]-r [ ] [ Jxm'"" ¥
ERLy ] UDXeoe/Lorecely
[ xio'i‘
VFuwe  Ground water — amblant (outdoor) vapors img/L-H,0) H[u.é.l.w m

v, [(Rapmien)  2We, o x 100 Tk o
* [imorgeot)] Unde Y sldy, + Keay + HiL)e mg
or; -

VF,, Surficial sois — ambient air (vapors)

VF [(ﬂ\ﬂl"' "’], W d xIO’Q",-kg:merish;

“ mgrgeoh]  Uubur mg
{mg/mPakr) 100 omiig [§
vF, Surficial solls — amblent air (particulates) [(w U _.,* 1 e
V,,__rmm] Hay ﬁ*c,
VFpo  Subsurface solls — ambient sir lmamgeom] () Ly, 4 m_) -‘-’v) 9
H’u {D:' / Ll
byl 1o i

(mpiriab)y [0, + ks, 4 ML)
VF s Subsurtace 30il — enclosed-1pace vapors {

= Limofg-eoh 1+[DE.:,L. o [Or s ] mg

: Y-
(mgAL-H0) - fly x1°°¢ﬂ’4‘9.
F., Sutsuriace solls — ground water (mgfkg-so) [‘n*k.‘”_m-](‘_’U&M) . Lg
-
sr 189,
o Effective diffusion cosfficient in sol based on vapor-phase DY |—| =D =+ D - — . k‘k
) concentration ] " H &
A, 1B
D  Efective diffusion coefficlant through foundation cracks D;..—-D*T+o-;‘TA 2 A
1838 *
0%, Effective diffusion costhiclent through capitary fringe oz [— o--—+a——$4 R~
Dt Effective diffugion coefficent between ground water and o-r"'] Prouw ”"[o- o-'—“ SN
p——_—m__ ‘\J
____F
Ce~ Soll concentration at which dissolved pore-whater and c-[——]--x[m +8, +k,o,]x10°a“’.m
vapor phases become saturated
A See Ref (29). )
# S0 Ref (30).
C Soe Ret (31).
0 Based on mass balance.
€ See Ret (32).
# See Ret (33).
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ABLE X2.6 Soii, Building, Surface, and Subsurface Paramoters Used in Generating Example Tier 1 RBSLg

-

averaging ime for vapor fiux, 8

NoTE—See X2.10 lor ——
Pasametars Definitions, Units ~~ Rasidential ) Commercisifindustral
d kwer depth of surficid 8ol zone, cm 100 Q" 100 om
o= diffusion cosfiiclent In air, cmtfs chemical-spedific chamical-specific
O Giffusion coefficient in water, cm®/s chemical-gpecific
ER onclosed-epace eir raie, L/s 0.00014 g~' 0.00023 s-!
loc fraction of anganic carbon in soll, g-C/g-sol 0.0 0.01
H henry's lew constant, Gheemical-spacific W
ooy thickness of capliery fringe, om Som
h, of vadoss zone, om 295 om 295 em
/ infitration rate of waler ¥hrough soll, cm/ysars 30 cmjyear 20 omfyesr
Kee oarbon-water sorpion cosfiicient, om®H,0/g-C ;
&, sol-water sorplion cosfficient, om3-H,0/g-s0l log X Koo loe X Koo
s volume/infitration area ratio, om 200 om 300 cm
Lorsas foundation or wall thickness, om 15 em 15 om
Low depth 10 ground water = h,, + h,. cm 300 om 300 em
Ls depth to subsurtace soll sOUrces, cm 100 em 100 cm
P, perticuiate emiagion rate, g/om®e 8.9 x 10~'4 8.9 x 10~
s pure component solublity in water, mg/L-H,0 chemical-specific chemicak-specific
U msmmmmmmm mixing zone cm/s 225 emys 225 om/s
U ground water Darcy velodlty, crmyyear 2500 cmfyser 2500 cmyyear
w width of source area parsiiel to wind, orgrmndwaterlbwd'nwon,an 1500 em 1500 em
[ ambient air mixing zona height, cm 200 om 200 cm
Sow ground water mixing zone thickness, cm 200 em 200 cm
L] aneal fraction of cracks In foundstionsfwalls, cm2-cracks/cm?-total area 0.01 em2cracks/cm®-total aree 0.01 cmcracks/cma-tatal area
fueo  YOlumetric alr content in capllary fringe solls, cm3-airfom3-sol 0.038 cr-alrjem-sol 0.38 cm3-airform-s0il
Sereca  YOmetric air content in foundation/wel cracks, omd-airjom? tota! volume 0.26 cm-air)cm? total volume " 9726 tad-air/em? total vbiume
[ volumetric alr content in vadaes zone solls, cm3-glr/om?-sod 0.26 crmd-airfem3-sol .26 onl-air/cm3.sol
" total sodl porosity, crmPjemd-s0k 0.38 cm3/omP-sol 038 om¥/em-sol
booer  VvOlumMetric watsr content in capliary fringe solls, cr-H,O/cm3-s0d 0.342 crm¥-H,0/cm¥sod 0.342 am3-H,0/erm3-s04
foorwe  VORETRIrIC water content in foundation/wall cracks, am3-H,O/am3 total voiume  0.12 em3+,0/0m? tolal volume 0.12 em3-H,0/cm? total volume
fou yolumetric water content in vadose zone sols, cm-H,0/emi.sol 0.12 cm3-H,0/cm3-sol 0.12 em¥-K,0/cm-30d
24 0¥ bukk denslty, g-sol/oms-sol 1.7 gfem? 1.7 gjom?
788 x10%s 7688 x 10%s -

the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.6.6.3 Diffusion through the vadose zone,

X2.6.6.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.6.6.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by 2
“box model™ for air dispersion.

X2.6.7 In the event that the time-averaged flux exceeds
that which would occur if all chemical initially present in the
surficial soil zone volatilized during the exposure period,

then the volatilization factor is determined from a mass
balance assuming that all chemical initially present in the
surficial soil zone volatilizes during the exposure period.
X2.7 Subsurface Soils—Inhalation of Qutdoor Vapors:
X2.7.1 In this cast chemical intake is a result of inhala-
tion of outdoor vapors which originate from hydrocarbons
contained in subsurface soils located some distance below
ground surface. Here the goal is to determine the RBSL for
subsurface soils that corresponds to the target RBSL for
outdoor vapors in the breathing zone, as given tn X2.2. [fthe
selected target vapor concentration is some value other than

-«
TABLE X2.7 Chemical-Specific Properties Used in the Derdvation Example Tier 1 RBSLs
Chemicel CAS Number M, g/mol H, L0 D, omtfs Dw, cmifs log(i(,,}. Likg og(Kaw), LG
Benzane 71432 784 0224 0.0934 1.1 x 10-84 1.584 2134
Toluene 108-68-3 924 0.264 0.0854 9.4 x 1092 2134 2.854
Ethyt benzens 100414 1064 0.324 0.0764 8.5 x 10-e0 1984 3.134
Mixad xylenes 1330-20-7 1064 0.294 0.072° 8.5 x 10-40 2384 2284
Naphthslene 91-20-3 1284 0.0494 0.0720 9.4 x 10-%4 2114 3.284
Benzo(a)pyrene 50-328 . 252¢ 58 % 1048 0.050° 5.8 x 10-4° §.59% 5.989
Chemical CAS Number §F . kg-dayfmg SF,, kg-day/mg RID,. mQ/xg-day RID,, mg/kg-day
Benzane 71432 0.0297 0.029F . ..
Tolksens 108-88-3 0.2r 0.11:
Ethy! benzene 100414 Rl 022
Mixed xylenes 1330-20-7 207 2.0
Naphthsiene 91-203 AN - 0.0040 0.004¢
Benzo(a)pyrene 50-32-8 73F 6.17 o -
A Soe Aol (34). )
® See Refl (38).
G See Ref (7).
o Diffusion cosMicient caiculated Lsing the method of Fuller, Schettier, and Giddinga, from Rel (11).
£ Caicudsted from K. /K., corelation: og(Ks) = 0.937 log(K..} — 0.006. from Ret (11).
# See Ref (2).
O See Ret (3).
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the RBSL for inhalation (that is, odor threshold or ecological
criterion), this value can be substituted for the RBSL,,
parameter appearing in the equations given in Tables X2.2
and X2.3.

X2.7.2 A conceptual mode! for the transport of chemicals
from subsurface soils to ambient air is depicted in Fig. X2 4.
For simplicity, the relationship between outdoor air and soil
concentrations is represented in Tables X2.2 and X2.3 by the
“volatilization factor,” VF,,., [(mg/m’-air)/(kg-soil)], de-
l'!ned in Table X2.5. It is based on the following assump-
tions:

X2.7.2.1 A constant chemical concentration in subsurface
soils,

X2.7.2.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.7.2.3 Steady-state vapor- and liquid-phase difTusion
through the vadose zone to ground surface,

X2.7.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.7.2.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
“box model™ for air dispersion.

X2.7.3 Should the calculated RBSL, exceed the value for
which the equilibrated vapor and dissolved pore-water
phases become saturated, C* [mg/kg-soil] (sce Table X2.5
for calculation of this value), “RES™ is entered in the table to
indicate that the selected risk level or hazard quotient cannot
be reached or exceeded for that compound and the specified
exposure scenario {even if free-phase product or precipitate is
present in the soil),

X2.8 Subsurface Soils—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.8.1 In this case chemica) intake is a result of inhala-
tion of enclosed-space vapors which originate from hydrocar-
bons contained in subsurface soils located some distance
below ground surface. Here the goal is to determine the
RBSL for subsurface soils that corresponds to the target
RBSL for indoor vapors, as given in Tables X2.2 and X2.3.
If the selected target vapor concentration is some value other
than the RBSL for inhalation (that is, odor threshold or

G S breathing "
3 wne
— 5»
— ¥
I vadase zone
h, diffusing vapors
hr } upilluy zone
e — W e
FIG. X2.1 Volatitization from Ground Water to Ambient Air
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enclosed-space
air exchange

L m‘/ﬁ foundation cracks
vadose zon¢
! I. diffusing vapors
cnlllary one

grd_und water

G. X2.2 Volatilization from Ground Water to Enclosed-Space |
Alr

ecological this value can’
RBSL,;,, parameter appeanng in
Tables X2.2 and X2.3.

X2.8.2 A conceptual model for the transport of chemicals
from subsurface soils to enclosed spaces is depicted in Fig.
X2.5. For slmphcny. the relanonshnp between indoor air and
soil concentrations is represented in Tables X2.2 and X2.3
by the “volatilization factor,” VF,,,, {(mg/m3-air)/(kg-soil)}],
defined in Table X2.5. It is based on the following assump-
tions:

X2.8.2.1 A constant chemical concentration in subsurface
soils,

X2.8.2.2 Linear equnbbnum partitioning within the soii
matrix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.8.2.3 Steady-state vapor- and liquid-phase diffusion
through the vadose zone and foundation cracks,

X2.8.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), an®

X2.8.2.5 Well-mixed atmospheric dispersion of the ema-
nating vapors within the enclosed space.

X2.8.3 Should the calculated RBSL, exceed the value
C,# [mgskg-soil] for which the equilibrated vapor and
dissolved pore-water phases become saturated (see Table
X2.5 for calculation of this value), “RES” is entered in the
table to indicate that the selected risk level or hazard

e—squations given in

U" ------------------------------------
— breathing ‘
— tone LN
a——
T depletion xone diffusing
vapors

- w -

FIG. X2.3 Volatilization from Surficial Soils
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private Residence
Vicinity of Lockformer Facility

Lisle, Hilnois
4
Chemical Compound: Trichloroethylene -
INPUT PARAMETERS
Scenario-Specific Parameters !
Parametsr ! Vaiue Units Description Source
Scenario N Residential . Scenario Type .
TR 1E-08 unitiess Target Cancer Risk ASTM
BW 70 (ng) Adult Body Weight ASTM
ATc 70 (yoars) Averaging Tima for Cercinogens ASTM
IRalr-indoor 15 {md) Dally indoor inhalation Rats ASTM 1l
£F 350 (dyr) Exposure Freguency . ASTM |
ED 30 {yr) Exposure Durstion - ASTM
i .
Compound-Specific Paramaters *
| P b ] Value Units Description . . Source
’ Compound | Trichiorosthylene - Neme of Chemical Compound -
| SFi 1 a.00E-01 {mg/kg-d)-1 inhaistion Cancer Siope Factor IEPA
’ W ! 0.42 (unkiess) Henvy's Law constant | _TACO
j Dair ! 0.079 (cm2/s) Diffusion Coefficient in Air . _TACO .
4 Dwater | 9.1E-08 (cm2s) Diffusion CosfMiciant In Walar | _Taco
Sks-Specific Parameters
1 P : Value Units s Description. . ° ~ = - Source
[ nt 0.01 (unitiess) ___ Amal Fraction of Cracks in Foundations/Wetls ASTM
i ER 0.00014 (1) Enclossd-Spece Air Exchange Rats ASTM
f Lgw 1528 {cm) Depth to Groundwatir S
Lb ! 200 {cm) Encosed-Space Yolumainfifiration Area Ratio ASTM
Lerack M 15 (cm) Enclosad-Space Foundstion or Wal Thickness ASTM |
heap j 182 {em) Thickness of Caplary Fringe s !
v ! 1373 (cm) Thicknees of Vadose 2one s |
s Q.12 (unitiess) Voh ric Water Contert in Vadase Zone Soils ASTM
nas 0.28 {unitiass) Volumetric Air Content in Vadose Zone Sols ASTM |
n 038 | (unitess) Total Soll Porosity AST™M |
! nwecap 0.38 T [uniless) Volumetric Water Cortert in Capliary Fringe Sols s ]
! nacep ! 0 (unhiess) Volumnetric Alr Comtant in Capliasy Fringe Sols © s
; nwerack | 0.12 (unitiess) Volumetric Water Contant in Foundation/Wall Cracks ASTM
‘ n3grack | 0.28 {unitiess) Volumetric Alr Content in Foundation/'Wall Cracks - _|__ASTM
s Site Specific Parameter
ASTM ASTM Standard E 1730-95
TACO Table E, Defauit Physicg/Chemical Paramaters, Part 742, Junwe 1898
IEPA Value provided by the IEPA
Eq Value calculated by previous equation

2T /PT A
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL

FOR ENCLOSED-SPACE VAPORS PROTECTION -

Private Residence —
Vicinity of Lockformer Facllity -
Lisle, iiinois
4
Chemical Compound: Trichloroethylene -
CALCULATED PARAMETERS
Effective Diffusion Coefiicient in Soil Based on Vapor-Phase Concentration (Ds-eff)
i
- Input Parametsrs Value Units Descripion Source
— Daslke 0.079 {cm2h) Difzsion Cosfiicient in A TACO
Owater 9.10E-08 {om2/s) Diffiusion Coefficient in Water TACO |
K 0.422 (unitiess) Henry's Law conetant TACO !
nws 012 (unitiess) Volumetric Water Content In Vadoss Zona Solis | _ASTM |
nas 0.20 (unitess) Volumelric Alr Cantent in Vadose Zone Sois o ASTM |l
n 038 _(unidess) Totsl Solt Poroatty Y . | ASTM '
- -"’7
Caiculsted Parsmeter | Valus | Units Description i Source
Di-eft ! 4.14E-03 ‘cmz:‘i[ Em Diffusion Cumhm In Soll Eq.
J
Etfective Ditlusion Coefficient through Pauandation Cracks (Dcrsck-eff)
o I Parameters Value - Units - Desoripion . Source
Dair 0.079 {cndfe) Diflusion Coefficient In Air TACO 1
Dwater i 9.100000000E-08 (om2/s) Diffusion Coefficient In Water TACO
H T 0.422 {unitiess) Henvy's Law constant TACO
nwcrack 0.12 {unitiess) Volumetric Water Content in FoundatiorvWall Cracks ASTM
nacrack 0.28 ___(uniless) Voiumetric Air Contant in Foundstion/Wall Cracks c- ASTM
n 0.38 {uniiess) Totsl Soil Poroslty' AST™
Caiculated Parameter | Value U unis [ Description Source
Derack-off ! $.14E-03 | [cm2is) - Effective Difiusion Coefficient through Foundation Cracks Eg.
Effactive Dfusion Coefficlent through Capliary Fringe (Dcap-eff) —
Input P ters | Value AUnits ! Description - | Sourcs.
Deir | 0.079 (cmzis) Difflusion CoeMcler in Alr T TACO
Dwater 9.10E-08 {cm2/s) Diflusion Coefficiant in Water TACO
H 0.422 __(unitiess) Henry's Law constant - TACO
nwcap 038 (unittess) Volumetric Water Content in Capllary Fringe Sciis __ S 1|
. nacap o (unitess) | Volumetric Alr Cantert in CapRary Frings Solls - s |
n 0.38 | (unitiess) i Total Soll Porosity i ASTM |
| Calculated Parametar Value T Units - _ Description Source |
Dcap-oft 5.94E08 L lcmds) Effective Diffusion Coefficlent th Capiiary Frin Eq.
S She Specific Paramater _
ASTM ASTM Standerd E 1739-95
TACO Table E, Dsfault Physical/Chemical Parameters, Part 742, Juna 1998
IEPA Value provided by the IEPA -
€q Vsiue caicuisted by previous equation
Page 2
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CALCULATION OF SITE-SPECIF!IC GROUNDWATER SCREENING LEVEL

FOR ENCLOSED-SPACE VAPORS PROTECTION
Private Residence

Vicinity of Lockformer Facllity
Lisle, Ninois

Chemical Compound: Trichloroathylene

|
CALCULATED PARAMETERS l
. . |
Effective Diffusion Coefficient between Groundwater and Boll Surface (Dws.eff) —]'
ingwt Parsmatars Vahie T Unis Description Source |
heap 1524 j {cm) Thickness of Capilary Fringe s ‘
_ hv 1372.8 ! emy ' Thickness of Vadose Zone i s
Dcap-eff 5.G4E-08 (cms) Effective Dfusion Cosfficiant through Capilary Fringe | Eg |
Ds-eff 6.14E-03 (cm¥sy Effective Diftusion Coefficient in Sol | _Eg.
|
Calculated P Value ) Units Deseription - Source |
Dws-eff $.49E-05 L (cm¥s) Effective Dfusion Coefficlent between Groundwater snd SolMudface Eq_
! Groundwalter - Enclosed Space Vapors Volatilization Factor (VPwesp) i
Input Parameters Value Units Description . . Source |
H 0.422 (unitiess) Heney's Lew consteny | TACO
Ows-eff 5.69E-05 {cm2/s) Effective Diffusion Coafficlent batween Groundwater and Sod Suface | Eq.
Logw 1523 ! (cm) Depth to Groundwstsr ) S .
ER 0.00014 . (s-1) Endasad-Space Al Exchange Rats . _ASTM ¢
‘ Lb 200 . {cm) Enciosed-Space Volume/infitration Arss Ratio © ASTM |
‘ Dcrack-eff 8 14E-03 I (cm2/e) Effective Diffusion Cosfficient through Foundation Cracks Ea__ |
| Lerack 15 N _(em} Enclosed-Space Foundation or Wall Thickness ASTM 4
ni 0.01 __ {unitess) _ Areal Fraction of Cracks in Foundstions/Walls | _ASTM |
Calculated Par Value Units ' Description Source
VEwssp B8.77E-04 (mmﬂmz Groundwater - Enclosed 8&. VIEI’I Volatilization Factor Eg. .
Risk-Based Screening Leve! for Inhatation (RBSLain)
2 Input Parameters | Value Units Description - Source |
il TR 1E-08 unittess Target Cancer Risk ASTM |
1 Bw 70 i (kg) Adult Body Weight ASTM
ATc 70 | (years) Averaging Time for Cercinogens ASTM
IRair-indoor 15 i (m3/d) Dally Indoor Inhaiation Rate ASTM ¢
EF | 150 (oyn Exposure Froquency i ASTM |
ED 1 30 {yr} Exposure Ourstion U ASTM |
SFi ! 0.4 {mg/kg-d)-1 inhalstion Cancer Siope Factor | IEPA
Calculated Parameter = Value ] units Description Source
RBSLalr T 2.4B-02 T % Risk-8ased Screening Level tor Inhalation L Eq. |
S Sita Specific Parameter
ASTM ASTM Standard E 1739-85
TACO Table £, Defauit Physical/lChemical Parameters, Part 742, June 1998
|EPA Value provided by the [EPA
£q Value caicuiated by previous aquation
Bage 2
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private Residence
Vicinity of Lockformer Facility
Lisle, HlNnois
Chemical Compound: Trichlorosthylene —
CALCULATED PARAMETERS
Risk-Based Screening Level for Encicssd-Space Vapor inhelxtion (RBSLW)

Input Porameters | Value Unis | Description Source
RBSLair H 2.84E-02 {ugim3) Risk-Based Screaning Lavel for Inhalution Eq.
VFwesp | S.TIE-04 (mg/m3y(mgl) | Groundwater - Enclosed Space Vapors Voistilization Factor C O EqQ |

Calculated Parameter Value Units ) Description Source |
RBSLw 493802 (mait) Risk-Based S¢ ing Level for Enclogad-Space Vapor Inhalation Eq. ’
8 Site Spedific Parameter
ASTM ASTM Standard E 1730-95
TACO Tabie E. Default Physical/Chemical Pasameters, Part 742, June 1098 -
IEPA Value provided by the iEPA :
Eq Valus caiculsted by previous equation

~r omTe

Page 4

£7:91 8661~-82-9Nd



